The actions of bacterial DNA on murine macrophages.
Murine macrophages are able to distinguish bacterial from mammalian DNA. The response is mimicked by single-stranded oligonucleotides containing unmethylated CG dinucleotides ("CpG" motifs) in specific sequence contexts. The dose-response curve for activation is influenced by variation in the sequence flanking the core CpG motif. CpG or bacterial DNA activates several signaling pathways in common with bacterial lipopolysaccharide (LPS), leading to induction of cytokine genes such as tumor necrosis factor alpha. Pretreatment with LPS causes desensitization to subsequent activation by CpG DNA. Both stimuli also cause cell cycle arrest in macrophages proliferating in response to the macrophage growth factor colony-stimulating factor-1 (CSF-1), but prevent apoptosis caused by growth factor removal. In part, cell cycle arrest by CpG DNA and LPS may be linked to rapid down-modulation of the CSF-1 receptor from the cell surface, a response that occurs in an all-or-nothing manner. The response of macrophages to CpG DNA has aspects in common with the DNA damage response in other cell types, which may provide clues to the underlying mechanism.